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REPRODUCING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease reproduction noises 
and to obtain good/SN and bit error rate by using a tunnel 
junction element consisting of a free layer/nonmagnetic 
layer/fixing layer and providing part of the free layer with — 
longitudinal bias layers. — 
SOLUTION: A lower shielding layer 1 and the free layer 6 are ^ 
successively laminated on a substrate and the patterned = 
longitudinal bias layers 7 and insulating layers 8 are laminated ~ 

thereon and further, an upper electrode layer 9 and an upper 

shielding layer 10 are laminated thereon. The portion between the 
fixing layer 3 and the free layer 6 constitutes a magneto-resistive 
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* film. When current is passed from the upper electrode layer 9 to the lower electrode layer 2, the current 
^ passes between the insulating layers 8 arranged on the right and left from the upper electrode layer 9, 
passes between the free layer 6 and the fixing layer 3 and flows to the lower electrode layer 2. Since 
the longitudinal bias layers 7 are insulated from the flow of the current, the layers do not participate in 
the flow of the current. Since the longitudinal bias layers 7 are directly laminated on the free layer 6, 
the free layer 6 is sufficiently longitudinally biased. 
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[0 0 7 7] mzx'{ty -mist.tPim'&m\i-m.^^^ r 

[0 0 7 8] i<OlSii-CI±, ■|5i::igltf=0±^ffi;6^*bTm 

[0 0 7 9] i«oi^, siE^^-f T;^@^±«»i^o«Li^::&^cg^| 

+^enSD s ^ t iw * * o 
[0 0 8 0] Lf^**or, i<ofl|ji=S-fflv>ic:: t lei 

[0 0 8 1] ^hK. i<o«^ofij^(4«>'^'f r;^t?S 

[0 0 8 2] St^, ^?-aS*«¥ia-C*«.i:-?-0±tr<t 

/ < ^' - > J^tt * A < ^^fiK-r ^ C 4: § 4 o 
[0 0 8 3] ii-Cfi, T-^-Jl'Kil^TSffiSrffie 

Tv-Ji^KiTllSiK^Ffl, i ;tli;±l;ffii:±-> 

[0 0 8 4] ttz. T'y-)^y'tynM. ±«®i:±v 
[0 0 8 5] TISfllSt 7'J-JSi:corai:id:T*kS«-, 
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10 0 8 6] ^5(i-^li*)m3 coy'fV a >X'ii>i> 

^ O »f ffi O^^t: El T * ^) o 

[0 0 8 7] yv-misii/^mt±miiW'(^T:^m<r> 
to 0 8 8] lll6li-t='li'9l2I3<DAiJjL-v3 Vf* 

MIC, 5f:^?§tc#-&a^igj5txS»^-;' K3 DO 
[0 0 9 0] BP*,, I1I7 1CI4, v-^V Kia-t V•^^gp^A 

B s m<Dmizw-^7i,z^-otzf^<7imm<Dm^Mi)^^ ? n-c 

' TV»-&jfga^8 ae@^-r*S3±tc5gfi£$*l, il? 

*N ±«SS 9 tmm^tifz±'>'-)V' K 1 0 30 

[0 0 9 1] ±ieL/c:*:5l?gtr#;5.iES^JSt;L5c6:^-^-7 K 
3 0(C-QV»r J: >)»aBtcia?g-f -S^r^blf, HI 7 

[0 0 9 2] 7'J-e6±0^:feO^>'-C^'7;^g7<dra 

[0 0 9 31 X, T«ie/7';-S6/lffi814St?*4 

7^ 5/@^Ji 4 /H^-r^S 3 <7)g|5:9-3!i^i^^JStn: 

[0 0 9 4] ^(Dm^r'li. •(Slc|114'<75JiS«l*'f>T« 

[0 0 9 51 ffls^'^'f 7;^si4^»iio»iEn:^i>M 
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[0 0 9 61 L;tA«oT, i<Offidi?-fflv-i,ii:tcJ: 

tb. yv-9izm^<^T^i^*>A,t(Piia-t!bzbi: 

[0 0 9 71 iifli, Tv-JWK±trTSSS-«^U 

[0 0 9 81 X. ^^miz-m^m^miK^m^y K3 0 
[0 0 9 9] IP*), 118 KM-t>-9-gB*A 
t <>— gB**Tv-;VKJB 1 0±SPtc^Bg$ti.**^T 

->-;i/ h'm 1 t«ffl$it/-:Tm=^® 2 ^mTW.mm 
2±izM^^tifz. m^-t 3 ym^s 4 y^mam 
5 yy V -m 6 trm^mmbn^mit}' > ^f)^m^m 
^y>^{im^ts:m±^m2 ob. ij?^: < bi>-m'^mm 

mttS 5 izm LXis *) , 5.o^fe<ogB^**^»7 »; -S 6 
U^¥LTv>*j^igtS8 i:, ^^*6iStS8±lc3g^$*iJ. 

^^myV -m 6 tc-e<D^-^: < b i-g|57>*«Lrv^-J,^ 
>'t-l'7;^«7 ^-^r< i: 'J -® 6 tc® 

LTV»-£,Jtl;®^9 il'-^r< t SBd«±^M^9 0 

±§5 tc^fig s fL * *s ±w.mm 9 bmm^titz±'^- 

Kl 0 t, :4-e>^^iS^Stax!j:^-^-;' K3 0-C**o 
[0 10 0] ±gBL;^c*^?gtC'^^,j^^S*tSb*-^->' K 

S!i^Stte3i»t>^:*@^i-'^)e3, H^S4iJJ:Uf|^«S 
[0 1 0 1 1 ■tco±izm<^X^ iiz^^i'->it^ti/zy') 

-mimmiri,o -ot*). yv~m6(o&:^izitmmm 

a J: -9 (:gSg?ir-Cv>^o 

[0 10 2] $ C>ic-E-«D±g6tcl4±^M® 9^J:yf±v 
-^W KJB 1 0*»aJi$n2.o 

[0 10 31 X. il^LTIiv»^:v^TifeS/@^-r-&^ 

3 ym^m i.y^m'&m 5 e ogi5i3-**m^« 
[0 10 41 ^(omnk-r^ii. mzm'i'<o±^mitp(i>TTS. 

m^WWL^W.Lfzb-ti>b. miSt4±«S*^P>7 - 
4<OT% miM.<r>m.ti:;3\iz^^i-^^bitti:\,^o 
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10 10 5] ifz. ^^NMT^)it±7'J-)HcgLTV» 
[0 10 61 LfcHi'or. ClOflliii-fflv^^itlCj: 

10 1 0 7] ::c:r-»±, Tv-^v K±lcTSffi^rag 

[0 10 81 Tm®St7';-«i:ORIUIiT«bii«-. 

gp^S-ll * f/^^' - V-fbr -6 *M4®l:il3R-r -6 i i: 

[0 10 91 ^tc, :f:f£??lc#a?K^ffitfl:^*'^";' K3 
0 <0 ^ 6 <0*^*:«RI U # a «r H 9 # M t l¥i»B 

[0 1 1 01 fiP*), ll9tcJi, Kffl-t y-iJ-SPS'A 

->-;w KB 1 tmm^titcT^mMi 2 sst^®^ 
5 / 7 -B 6 4- t -f -s* 54jstt h > ^ ;v-s-&m 

0:**^^Hrv^*o 

[0 1 1 11 ±faL>t:*f&5gi^#'&R8i^«tfii?4*'^-;' K 
[01 12] ^<o±\zm<r>x oiz^^i'-Xt^iifzy') 

[0 1131 :^^'^mzt^m>^m^M%mm 1 1 14, 

[0 1 141 ^JclSegiCj^ltSS^SS^f-f T;^7i4|^Mi6lJ 
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[0 1.1 51 7';-B6o:£^^c^4^£i^JS3&*E{t^i^t: 

m 1 o>6*«®$n;£.o 

[0 1161 llS^L-CV>i:v>T^^/aa-r'2>e3/H 

[0 1171 z<7ym^xti. mzm'po±wi^'i:>Tm. 

[0 1181 tfz. SJ.'NMT;^B<47';-Bt^«L-CV» 

-7'; T ^^:ep^lDi-<^> it SrW 

20 tL-ri>^ti)^-C^^o 

[0 1191 ii-cii, Ti'-^wKiJCTmeia* 

-juvtff^rmzT'^'f -y-frnt Lxmrnm i ES-f * ^ 

[0 12 01 Tv-JV. Ki:T«ffix 

tcorB^ut±TSfe^=&s K^m^st±mmmt(r>mi,z\t 
±gB^t8S:»t'&- t t-c^^&o ^>'N''f 7 lessor 

[0 1 2 11 ttz. ci-e»4ia^igtn;^*lK<o-5-^7'j 

[0 12 21 'j^clC, 3f:|£|gic#^5a^JStn;S!)*^-;' K3 
0O^7O*^t^U'^«>««*Ell 0«r#fl5L!i*»t>» 

m\zw^-ri>. 

[0 12 3] EP*>. HI Otciis v-;i'KS!-fe>-9-S6«r 
40 AB SffiOMlcTIf (::^!3-o/^B$<OWfffl<?3^it:^*^*$ix 

< t 't.-gpd^Tv-^i' K 1 (^±SBtcJBfi£^n'&*^T 
V - K 1 i: $ iXtzT^Mm 2 t . SKTS^ae 2 
±U?gfi£$n/j, B^-r4B3/H^S4/^f?Stte5 

/ 7 'J -« 6 ^«:$:1SfiS; t-f Z> 5$ iStt h > ^ ^I'^-g-]^^ 

m'&.m 5 tcS LTiJ j.ofl&<75as^7!)^^g[7 'J -m e 

>!i*^Ig7'J-«6lcSLTv^-i,±^ffiS9t, ^^^r<t 
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[0 12 4] ±fiLi-z:^^m^zmi'm^mJiM^y K 

-5) S54ffi1±g 3 . 4 J: T/$mn.m 5 ;5^'M 

[0 12 5] ^<D±i,zm<oi^i,z/i^->^t^tifzyV 
7;^ii 7 ;6«-f-<OJSg5:i*7 'J -S 6 tcS-r * i ^ ICKS ? 

[0 12 61 mmmt^wL^<-(T^mii. mBm(oWLiit 

[0 12 7] $t,lc-5-0±gB»cii±^«ie9i5J:Uf±-> 
[0 12 8] ll^i^$*i.riiv^^v»T:St^/@^-t-^^3 

[0 1 2 9] 'KtcIll«4^(^±«g;d-t,T^ 

[0 1 3 01 tfz. m.^^^T:^m\ty')-m\zm\^x\,^ 

[0 13 11 iC-CJi, Tv-;!' K±tcT«®*a@ 
[0 13 2] THeit 7';-«tOF4U»±TilfeSSr, 

R54jei±ii i: ±nm.m ^<omz\t±^miw^y t 

(D^i.'<9->itl.tz^^\Z'0\,^X7f^Lfz-t)^. i^^r < i: 

SB^Ji f i S T-/<^ - v-ffcl-4 jiMiiil:iM*;t- S ^: t ifi 
•CiSo 

[0 13 3] -hieL:?'-:!] 1 1 0 co^^-^^JtcJi-lt 

Ell 4*»<bia2 OtC^pU/wo iClTfl, SJ/^'TT;^ 

(ifl OJgl^co O S-ffl S C: i: 7i)*T- # S o 

[0 13 4] IP*), HI 4-1212 onwrnrnf-t. 
^z%z>mmm.%Wimm^'j vi±.m-(y^tz^mmx 
ib-^x. u^mz^fi^ix<r>mmm&iimti:<>x\>^:i>m 
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[0 13 5] mx.\S. mi 4 (Cj^ttSEftfeAOSB^Ii, 
->-;V'K® 1 OcOTUil^T^IISIfPi^ES^tLTv** 

^ Ti;^^JS14«5> ®^»4, B5Ei-S^3, T«@2 2i 
l/Tv-;!- KS 1 7i*C:<^JWlcJt«-fr Ll^)'b^^Tv^-5.♦^• 
[0 13 6] W\mz. EltCtcJ^v^TIi, *^ffi3j*±-> 
-;wK@i or-«^^fLTv^st|5]Bttc-?-oTic±mffi 
10 ;i9, mums. Wf-(r7.m7. 7';-^6, 

«5, B^«4, B^-rsSS, TSffi 2 RCTF 

S tot? ^)So 

[0 1 3 71 X, lE^tDIi, S^Sffi^^iv-;!/ K« 1 0 

x'm^'^ixx\^^z,tm^\z^<r>T\z±.mMm9. y)- 
s.rfTiy-}^' vm 1 i!)^^<om',zmm-^Libhtix\^->i>9- 

[0 13 8] Si::, Ei^E tcJ^v^TIi, Sa®:6*±v- 
20 ;v Kg 1 0T-«^$ixTv>si:|Wi^n^-OT»::±^ffie 

9, f&mms. ^miSims. b^j5 4, m^-nms. 

T«ffi2Sl^Tv-Ji' vm 1 ii*:z(Dmkzm^-^Lit>hii 
[0 13 9] i-lkTm 1 5 -122 0<O-€-tL-ffL<O^-> 

[0 14 01 X, ±uLfz:$i§kmzmi>m^i&m^m^ 

[ 0 1 4 1 1 X, ^^^^^^^tC'^S^fJ^teO^^i: Lr 14, 

±$iLtz^Mi^MizmLtzm^t&iji^m-t>^b, 
^m^(om^k Lx±tm^mtjc't:>-^<oigtjimmi\:i 
XStcSiJ<os*»t LTI4, r-i^tim<r>tzi^<r>m^mo 

i iyjs^igj)t«t ffi -> ;^ X A m^m.%w^mv^<r>msi $ 

^xfc b 7 y i^^nm^^htzibK, Sg^lSIS v ;^ x A 5. 
¥13: i: S «a^lE« 7^ A -c * S , 

[0 14 2] i>j.T\z^§^m\zn^^x^m^iiz>^m.m\z 

50 j^ffl L n Stt^l-tcov^TSiigi-So 
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[0 14 3] IP^. ±f2L7t»lC*^?gjl#^m^jm 

to 1 4 41 tfz. timn^^y v^(ommmi^'o\,^x 

10 14 5] ft?;r)lC±ieL/^7aii£0*#^JlCj*V^T« 
[0 1 4 6] H '1^ 

7)\'^-y^. SiC, T^V'S-?-, T 'J if /7 }\/ \i- . S 

NiFe, CoZr, i7tJ±CoFeB> CoZrM 
o. CoZrNbx CoZr, CoZrTa. CoH 
f, CoTa, CoTaHf, CoNbHf, CoZr 
Nb, CoHfPd, CoTaZrNb, CoZrMo 
N i F e A 1 S i . S-ftM^t^*!-. M n Z n 7 i 

^'fh^ NiZn7i7'fh> MgZn7i7-1' 

Au, Ag, Cu, Mo, W, Y, Tix Zr. Hf, V, Nb, Ta:*^C>^: 

y, ^^-f-V-t > K'? W sJ^V-. Au, Ag, Cu, Mo, 

W, Y. Ti, Zr, Hf, V, Nb, Ta^;6»t> ^t*^^, 

Au, Ag, Cu, Mo, W, Y, Ti, Zr, Hf, V, Nb, Taid^Cj* 

NiFe, CoZr, ^;t»*CoFeB, CoZrM 
o, CoZrNb, CoZr, CoZrTa, CoH 

CoTa, CoTaHf, CoNbHf, CoZr 
Nb, CoHfPd, CoTaZrNb, CoZrMo 
N i -g-^, F e A 1 S i , ^-fb^^^tfl-, M n Z n 7 ^ 
^'fh, NiZn^x^'fh, MgZn7j.9'fh*»t, 

imm 

A iK-fbti, SiBS^bt/, a'^br;^5->?A. Sibv'J=» 
±4^^ y ■:rm 

k\m\M, SiBS^bt;. a-fbT;i'5-'!7A. s-fbv'Jn 
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Au, Ag, Cu, Mo, W, Y, Ti, Zr, Hf, V, Nb, Izil^hti 

CoCrPt, CoCr, CoPt, CoCrTa, F 

e M n , N i M n , N i ©S-fbt/, N i C o^^t^. Feg! 
^bi^, NiFe®efb%, I rMn, PtMn, P tPdMn, R 
10 eMn, Co7x7'f h, Ba7x7'f # 

[0 14 7] X, :$^^mizmfi>mmm^mm^^y 

[0 14 8] fiP*,, 

20 V^S/imttil/ll2MR J:.>''^V;^S/7>J-®/ 

• (T:te^/7>J-@/»lMRJ^>>'^>>^.a/ 
5mtt®/^2MRJ^V>'N>:^e/@^e/@^-r-&§ 

>'^>;^g/l^^a14®/ll2MRiV/^v;^S/7'J 

■ &^/T^mxm 1 m^t^m/m 1 m^m/^ 1 m 

R i y > g /g^JSUa/^ 2 M R i V 7 
30 ';-e/-^3MR-3^V/N>;?.Ji/g^ffiStig/'Sl4MRJ^ 

v/N v;^JS/ll 2 m^/m 2 H5ei-'6S/«§IJS 

■^^/Titm/ (@^a/^iMRj^v/Nv;^Ji/^^ 

m.'&m/^ 2 MR j^>>'>>;^e/7 'j -s/^^mtse 
^mi^m/^ 2 M R i >>'^ > ;^s/@^s/lp^a^ts 

/) ^N[l]||l5iIL«eL/ce (N»4im±) 

14®/^ 2 M R i v/^ > ;^s/7 >; -m/^mm 

si-tte/ii 2 MR J:•>>'^>;^Ji/@^s/^«a® 

[0 14 9] HtC, :$:|6??i;i^tt2)^^flS$vigtS:Sll*'^ 

[0 15 0] A^WUJi, T a, H f , Z r, W, C 

r, Ti, Mo> Pt, Ni, Ir, Cu^ Ag, C 
50 o, Zn, Ru, Rh, Re, Au, Os, Pd, N 
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I 0 1 5 1 1 i^SiDTC^ tLT. Ta. Hf. Zr. W. 
Cr. Ti. Mo. Pt. Ni> Ir. Cu. Ag. C 
Zn. Ru. Rh^ Re.Au,Os> Pd^N 

[0 15 3] *^?gtc3^{t;^aKffi^?m?i)*-^ 

KtcJ^v^Tffi^StL^7iJ-gt LTIi. NiFe. 
CoFe^NiFeCo.FeCo^CoFeB. Co 10 
ZrMo^ CoZrNb. CoZr. CoZrTa. C 
oHf> CoTa. CoTaHf. CoNbHf. Co 
ZrNb. CoHfPd> CoTaZrNb. CoZr 
Mo N i ^^i;t(iT^;v'7T;^fiSS*t«*-fflv^Sc: t 

[0 1 5 51 54?att h v*;^^^^;^^^^®!^® 

2«K. ^JR/ (K^I:«&^^<l:®ftOtB>&iK?) 2 if MS: 

[01561 X. Ti. V. Cr. Co. Cu> Zn. 
' Y. Zr. Nb. Mo. Tc. Ru. Rh. Pd. A 
g> Hf> Ta.W. Re. Os. Ir. Pt. Au. 
Si. Al. Ti. Ta. Pt. Ni. Co. Re. V 

\t:itthtT V. Cr. Co. Cu. Zn. Y. Z 
r. Nb.Mo. Tc. Ru. Rh. Pd. Ag. H 

f. Ta.W. Re. Os. Ir. Pt. Au. Si. 
Al. Ti. Ta. Pt. Ni. Co. Re. V (D^it 

[0 15 71 ^m^m^zmm^m^mim^^fzm^i&iiL 

1lb^^<7^^'^i±. Ti. V. Cr. Co. Cu. Zn. 
Y. Zr. Nb. Mo. Tc. Ru. Rh. Pd. A 

g. Hf. Ta.W. Re. Os. Ir. Pt. Au. 40 
Si. Al. Ti. Ta. Pt. Ni. Co. Re. V 

<DM^i^. ^mm. m^m. t/zitznhtT i . v. c 

r. Co. Cu. Zn. Y. Zr. Nb. Mo. Tc. 
Ru. Rh. Pd. Ag. Hf. Ta.W. Re. O 
s. Ir. Pt. Au. Si. Al. Ti. Ta. P 
t. N i. Co. Re. VO#<t. 0^mm. U^^t(0 

[01581^1 iaXl/m2MR:i^>^^>>^mt LTJi 
Co. NiFeCo. FeCo^x f/^tiCoFeB. 
CoZrMo. CoZrNb. CoZr. CoZrT 50 
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a. CoHf. CoTa. CoTaHf> CoNbH 
f. CoZrNb. CoHfPd. CoTaZrNb. 
C o Z rMoN i ^^ttz\iT^)\^yr:^f&^U^i:m 
v^>2)o MR^>>'>>;^gS:fflv^^V'»J©^fi, fflv^/cig-^ 

[0 15 91 ^^m\,zn\^^xj^m^it:hm^mtLx 

li. NiFe. CoFe. NiFeCo> FeCo. C 
oFeB. CoZrMo. CoZrNb. CoZr. C 
10 oZrTa. CoHf. CoTa. CoTaHf. Co 
NbHf. CoZrNb. CoHf Pd. CoTaZr 
Nb. C oZ tUq-N i^^tfz{tT^A^yT::^J&^U 

[0 16 01 tfzit. CltL^bi:. T i . V. C r. C 

0. Cu. Zn. Y. Zr. Nb. Mo> Tc. Ru. 
Rh.Pd.Ag.Hf.Ta.W. Re.Os. I 
r. Pt. Au. Si. Al. Ti. Ta^ Pt. N 

1. Co. Re. Vi:^-:^ti-^^)V--:ft-h^j:^^ 

ff. tfzi±mmmti^ m.^^t>'tfzmmmi:m 

[01611 Co/Ru/Co. CoFe/Ru/Co 
Fe. C o F e N i /R u/C o F e N i . Co/Cr 
/Co. C o F e/C r/C o F e. CoFeNi/C 
r/CoFeN i (i*55*^ffl-e*^o H^i" ^St L 
rti. FeMn. NiMn. IrMn. RhMn. Pt 
PdMn. ReMn. PtMn. PtCrMn. CrM 
n. CrAl. TbCo. Ni Mit^. F e mtm. N 

i mm tco m<m<om^^. n i mm tFemt 
^(D^M.^^. immyc omim2mj^. Nim^k 

30 ^yF emmzmm. CoCr. CoCrPt. Co 
CrTa. P t C o *i'S:fflv^J&:: 4:*«-c&-&o 
[01621 PtMn«>L<(±PtMntCTi. V. C 
r. Co. Cu. Zn. Y. Zr. Nb. Mo. Tc. 
Ru. Rh. Pd. Ag. Hf. Ta.W. Re. O 
s. Ir. Pt. Au. Si. Al. Ti. Ta S:?3SJd 

Lfzmv±^ti^j:i^mx^^o 
[0 1 6 31 X. mmi^MmtLxit. mm. mit 
mimtmm(Dm.^f^i>L<it^m/mm2m 

[01641 Ti. V. Cr. Co. Cu. Zn. Y. 

Zr. Nb. Mo. Tc. Ru. Rh. Pd. Ag. H 
f. Ta.W. Re. Os. Ir. Pt. Au. Si. 
Al. Ti. Ta. Pt. Ni. Co. Re. V <omt 

mi^xifmm(r>^^^ ^mm. ?i^%f. tfz\t z^tih 

tTi. V. Cr. Co. Cu. Zn. Y. Zr. N 
b.Mo. Tc. Ru. Rh. Pd. Ag> Hf. T 
a.W. Re. Os. Ir. Pt. Au. Si. Al. 

Ti. Ta. Pt. Ni. Co. Re. Vcommm 

•0 ifmim<o^^. WL^mt</^mmmi)^:^i3ti:m 
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[0 1 6 51 'Jctc, mit'liiMl Oi^it0.mmttzm 
[016611121 (A) ~ (H) liailw^L^tmig 
10 16 71 *'($:±(rTv-^l' K 1 s Tm®2, M^tS. 

I0 16 8151C, PRS-?g^L^ imttes*^? V 
10 16 91 Y^yLfzm^. y'9M2i)m^-t^ 
OS-JgfiKI-'So 

[0 17 01 13 2 2 (A) ~ (H) \U 0 2 UTpLTtfli 
[01711 *-f^±l-T->-^V K 1 , TUffi 2 , 

eL?a:^si2 0 im^x^^-t^o 

[0 17 21 >v;l'P Rtrf^^L, If^tt 

[0 17 31 PR^^^Lx ±mSl 0 «-^KL/cf*lC 

[0 17 41 T«®2 35^sm-t^t-ci^a^sgB8 

ttL, _h->-;VKl Oi:M&'ti>o _ 
[01751 023 (A) - ( I ) ^±^ SI 3 JCaP 

[0 17 61 ^#:±(cTv-;V K 1 . T%m.2im^^ 

7Sr^lRL/^m»^y 7 h*V-r*o 

[0 1 7 71 111-^ lS^J£Jn[S&*m2 0, ±«M9 
mX^fz^z^ PRSrJg^L. ITO14®S-C5 U V^^L 

/Co 

[0 17 8] ■€-0^> 8 *^)KL. >; 7 h L 

Ji->-;WKl 0 ^r?B5S;-f -i)o 
[0 17 91 iSS, 0 4~ll6U^L,3t«jiO'^-;' K<Of^ 

3 <^*-g-tcm-f -So 

[0 18 01 Si::v 112 4 (A) - (H) \i. Hi 7 H TP 
[0 18 1] BP*). S^±tCTv-;WKl> Tmii2, 

a^ffi*A«!)«K2 0, 9 im^M^-ri>o 

[0 1 8 2 1 -?-0±lC>^'f->'^'>'i'P R 5r®fiS;L> 7';- 
g6*T5 'J >^^L/c^UP R^iSr-f'&o 
[0 18 31 Ml^. PR*B^L> W-^-ir y^maWL 

WiLtz^. ')y yty-ti>o Mtw. *£lig8S-^mL. 
^Zi})\^>ti,z:.ii)V:^^) y'y>ir (CMP) U J: 1)^1^ 
®8S-±miS9*^llffii--2)t-^-^*-C-|IJ-5o x^ Tm® 
2 7!i*iiait'&S-C*£a®Si5 8?-?t*(tL, ±v->'l'Kl 
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[0184] '>ClC, in 2 5 (A) ~ (H) \i. M 8 tc^ 

[0 18 5] 15, *'(^:±^CTv'-;^^*l, Tm« 
2, ?S^jgfit?**M2 0?rJil>>;?^B£1-So -eoiUXT^ 

[0 18 6] HI-, PR^rJ^fifeL, ^^68*^5 'J > 
10 ^^Lfcmtc, PR4:iSfe*-*-4o T««l2*«Sm-r**-C 
#£«^^gP8 4-;^*>ttu, ±v-;VKl OtjFfM-t^o 
[0 18 71 -3^1 1112 6 (A) ~ (F) Ji, ill 1 0 

[0 18 8] EP*>, *#:±tCTv-;l' K K Tmffi2, 
ig^JSSLS&*K2 0, l^ffitU^® 1 1 . WL^'i-^Ty^m 7 

m\tm5t-c^')>i^Ltzmz.. ms^msi^mv. u 

y\-:^yt^o 

[0 18 91 Tn.m2iimm-ri>tx'mmms^&i:r:^ 
[0 19 0] mi oiz^Ltzm^t&mt^^-y k« 

[0 1 9 11 ^feK, 3*:ii5?©^tfiSt#jii*, m^<ou.mz 

'li^^m^f-Jf^^X. 0 2 7 7iSI2I2 8 Sr#ML«**t> J; •? 
[0 19 21 ::.:i-e\m3izmm-t^mit<o^^i:9Hz 

[0 1 9 3] Xgl : Tv'-^l'KSrfiaiKL, P RJ^fiK^i 
30 vfs.i)>irtt:liV y yiryizX*)m2 7 (A) 

J^jLTt-^v^-ciilsiU.) 
[0 19 4] -E-om, T^^-;'7'i5J:irFm®S-^IS-r 

^ o 

[0 1 9 5] XS2 : p Rj^^s.y's y >^izii *)Tm 

mi. 02 7 (B) \Z^^il&iSkliZ/^^->it-ti>o 
[0 1 9 6] laS : 02 7 (C) \,Z7F:^fli>mzV 7 

hty?Ri^^L. T^mmmmi&mv. 'J7h 

40 :^-7-t'&o 

[0 19 7] ie4 : ^/nM T;^S^-?^'->'fb<0fci6<0 
PR^ff^^t. 02 7 (D) \Z7f:^tli>n^^MmzS. 

>yi,. ¥Rim^Ltz'^\zTMRm^xf±M.mm\i 

[0 19 8] XS5 : 02 7 (E) \Z7r-^fli>mzTU 
RK''<^'->'fb<0/c*;)<OP R^ff^Lx TMRMir.'N''; 
T^tT? 'J vi^L/:^UPR«rl!fe*i-*<, 

[0 19 9] lee : 02 7 (F) ^c^$^^sfll^::p R 

iJfmL. ^^•'JTJS^ 7'J-^, Tilfe«, i^^«Sr5'J 
50 >{rL. PRim^-ti>o 



(15) 



!|#Bg 2000-228004 



27 

[0 2 0 0] la? : 02 8 (A) izm^ti^miz±m 

[0 2 0 1] Ig8 : EI2 8 (B) t,zm^iii>m^±M 
mmni'^m')y hirym?RiM^L. J¥#ttSS-/£IBI 
Ltzmzv y y-^y-f^o 

10 2 0 2 J Xfi9 : ia2 8 {C) \Z7i^^fiZ,m\Zil/m 

fz'^\z^)y Yty^z>o 

10 2 0 3J Xg 1 0 : 02 8 (D) lO 

[0 2 0 4] XS 1 1:02 8 (E) \Z7Ti^fiZ>mz%i 

[0 2 0 51 KIS^-;' KfBtii^OJ: ^ * 

[0 2 0 6] ^IC, *#:Sriga ^Ic-KJBfjDXL/w 
0»c^L/cJ:dtCABSffl*«Smi--6 4-C*#r 

[0 2 0 7] 0miffi5&-ixTV>^rv»;6*, ^(O^mmtL 20 

t-5)J:9t-ABSM'lriS^^?f^ttlciDXL, •9-;^'0-> 

[0 2 0 81 ii-Cli03<O«5S<D*-g-O.%tlCOV>Tf2 

j^LTtyi*, 01 > 02. 0 7-01 OOlfiStO^-g-ilJ 
(?!^^*OXSTM^^1--&»:**-C- § ^ <0r% i i T'liia^ 
. L*v»35*, -^-oomStc ovarii 0 2 1-02 6 1CK«S 

[0209] 029 (i, 028 tc^-fXS 1 1 ^^i^ 

T'^n-^y Y'im^i&m.Mm'i'Ui'^trmysi^iz^wi 30 
-5.0 

[0 2 101 ^^m(omm^^y vRx/mm 
[0 2 11] 0 3 ott^^^immLfztmm^^y k 

5 0 <Offift;0T-S)^o 

[0 2 121 Mm^y K<i, 2±tcS^'N-;/ K4 

5 «ffi4 3, =1-0^4 1. ±mm4 4, St/S^'v 

■y K4 6 t*-t.?K^$fiTv^;&„ i<o^±a5v-;v-KJK 

[0213] C K 5 0 (C J: , I5li*»#:±tc{s-^ 

-&0 s^-^-;' ynm^u^t. mm^y y(om^^^y 
[0 2 1 4] X, 03 1 i±^^m<?ym^tm^^m=f-i: 
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[0 2 151^7 K;^7'f ^^-*iEia-5,S«5 2±\z. 
7 K 5 1 i5 -t t/ffeiS's 7 K 5 0 ^JgsS; L. ^: 
IEI5iK#^5 3±lC'aai'K)LT|f^«rlT9o 

[0 2 16] mmii^5 SliHIEL, '^f K^T'f 
Iif5f5i«^^5 3 OJi$-, 0. 2//mJilT<Oie5§, ^-avi 

[02 1 7] W^^yh'S Hitzmm 

3i,ztim^itfzm^6^m^i:. ^(DmumWS 4it> 

hm^Mi>z t(o-c^i>isLm.izm^^ti:b<DX'^i>c 
10 2 18] mrtc. ^fkmiz^^mmm^i&mm^ 

[0219] (I) ^kmiih>^)\^m^'^y 

[0 2 2 0] m^izit^(Dtzit>iz. it^miztm^iix 

v»&01 l<omm(D^y Vii'f^Ltzo 

m^mt Lri±, Ta (3nm)/Pt46Mn54 

(2 5 nm) /C o 9 0 F e 1 0 (5)/Ru (0. 
9)/Co90Fel0 (5)/Al mt^ ( 2 n m) 
/Co9 0Fel0 (2 nm) /N i 8 2 F e 1 8/ 

(8) /T a (3 nm) S-ffiv>7t„ 

[0 2 2 u ]K?g^^(c«±2 5 or, S^r^Wl^ic^aigSr 
fi£MB#0?Kl^t liit^-t*:^|filic 5 0 0 O e <OJSIP*en 

[0 2 2 21 -^7 K^r«5fc-r -6^115^4: LTJiJiXTOt 

[0 2 2 3] 2 mOT;l''^f ^±»rr;w5 

* 1 0 // Lfzi>(0 

Tv-;!/ KS-J1$ 1 mOC o65Ni 12Fe23 

(ffl«i±a t%, mrrat) 

T«ffi/i-Ta (5nm) /A u ( 60nm) /T a 
( 5 n m) 

±mffie— Ta (5nm) /A u ( 6 0 n m) /T a 

( 5 n m) 

±v-;i^ KS-ffS 1 fi m<OC o89Z.r4Ta4Cr 
3 

mi^m-W-^ 2 0 nm<OT;l'$ •:^ 

SJ^'f'T T;^S-C r (10nm)/Co7 4. 5Crl 

0. 5Ptl5(3636nm) 

±^1r yy^m-^iL 
±g|5JS-*L 

[0 2 2 4] >l<D^-7 K=S-0 3 0<75J:-5ifEf3iS*-#: 
y KlcjDXiS J: y^;^ 7 ^iDX L> C o C r T a ^ 

Mi^±izr~^imim±ttzo ^o^. 

7^'*S»±3;/m, #§ii*^^ y7'l4 0. 2 ^ m, 
[0 2 2 5] TMR«^-g|5<^JDXlC«± mSrfflV»/c7* 

H^v';^hxg, iJ iiTS 'J v^xa«-fflv»;to 
<i2 5 0"C, 2mm t Lfzo 
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[0 2 2 61 dOXeicJ: •)3^*I4^^=-1«$:^[6]*[*]V^ 
|S]*^I11^L. iS^«fiL?cii*^^t L-rjEL<fi)<tU^t< 
^ic, 2 0 or;, 5 0 0OeJai?+, l NFH<Ojt?Sf^i!i 

[ 0 2 2 7 1 i <omm^!&mK J: ^ 7 >; -® om^tmm 

I 0 2 2 8 ] «#<iO««S^U± 3 . OkOe,MrT»i w 
0. 3 5 emu/cm2i: L/Co ^f^t^c^^y KSrffiv^ 

[0 2 2 91 iB!l3eite**JiAT(C^-ro 

[0 2 3 01 S^m^lliS. ImV tiz^ <.W^liit) 

N:4*2 1 d B i:ig:< . If h J^^- U- 1 X 1 0-3 

[0 2 3 11 cni±S^«-f-tw^<;V/i'/N'>-b*>y 

T a e> *^ «r o 3t o 
[0 2 3 21 HI 1 <0«3ST»4, Wty't^T:^mtyV- 

' -tf > y X O IS® tc L jar /ii^ -3 7t *J) t S *t o 
[0 2 3 31 S^m*-3. 1 mV 

n±t3iti-i!i^^m.-r&tim.w±mwi^- 1 7 o kfc i 

S/N-2 1 d B 30 
ify h V- h— 1X1 0-3 

[0 2 3 41 ^Ai^. :^^m<onmMt lt, hi -hi 
oomm.<o^y h'^ii^&Lfzo son, 

5 mr^(O^Mm.i:^^^^<0^^i: 5 0 

0 O e <OfiSl#^S-EnJn L-^o^To /^o K<0^fil^S}^ 

[0 2 3 51 h V^iV^-g-K-T a (3nm)/Pt4 
6Mn 5 4 (2 5 nm) /C o 9 0 F e 1 0 (5)/R 
u (0. 9)/Co90Fel0 (5)/Al Mfk^ 

(2nm)/Co90FelO (2nm) /N i 8 2 F « 
el8/ (8) /Ta (3nm) 

2 mm<OT;V'f-5'^±UT;l'5-^-=S: 1 0 // m 

[0 2 3 61 T->-''l' K® "J¥^ 1 A/ m<^C o 6 5 N i 

1 2 F e 2 3 mmt a t %, JBlTra t) 
Tmffi^ - Ta (5nm) /A u ( 6 0 n m) /t a 

( 5 n m) 

±mM^-Ta (5nm) /A u ( 6 0nm) /T a 
(5 nm) 

±v-;V Vm-S-^ 1 /unKOC o89Zr4Ta4Cr 50 



30 

3 

^S-ff $ 2 0 n m<OT ;v 5 

7;^S — C r ( 1 0 n m) /C o 7 4 . 5 C r 1 
0. 5Ptl5 (36nm) m 1 2 <om^<0^^im 

\ <) , 

Ba7i^'fh(50nm) (Ell 0 Oft^oa-g-) 
l^ffiftUi^e-C.u (1. 2nm) (0 9 (^fllfiEoa-^*?? 

^iiffl) 

[0 2 3 71 :i<0^y Vims 0<DXo^Jiimn±-^ 
m^-y h'iZiaJ:^XXJ';^'y-{ rmXL. CoCrTa^ 

v^'iflliS/im, S^ii*^^-;':^t±0. 2fira.m^ 
y i'ilf^ii2 fimtLfzo TM R^^^SBOJOltC 

[0 2 3 81 m^ih^^y KgB<r)3-^';i'g5'f1fiS:^<07* 
h Uv;^ h®'fbxeii2 5 0*0. 2mmtLt:o 
[0 2 3 91 i«?5iaic J: »)2|C5!5«ifg-7-S$:&Ifi]S-l6]V^ 
•C ft ti 1^ ^ e> ^: is i: f/H^-t ® coffiS^k:^ 

|6]AJ[5]eL, Mi&tn.Mm'f- t IE L<m'^ Lit < 

^tc, 2 0 0'C, 5 0 0 O e SI?'*', IV^moM^^M 

[0 2 4 01 :L<Dm^m^m\z3ii>y^)-m<r>mtmSj 

[0 2 4 11 «*<0»m:t)(±3. OkOe>MrTJi 
0. 3 5 emu/cm2t L;to ^f^L^c'^.f KSrfflv* 

[0 2 4 21 ItriEOt^^^aj (H 1 2 <D«Jg<Oi»-g-) t ^ 

[0 2 4 31 L:i>-L, :$:5l?g<!0Jir-&l4v»-f *T.<0«-& tSe 
*«?iJi:Jt«L-CS/N**^^»Cffi*tTiJ»)> tf-y 

[0 2 4 41 m\i>-^hm \ Gir^j^DtJ: ^ 

[0 2 4 51 %mz. K^Sii-COR-H^W-yS-M 
RX^'-=Srfflv^TjB«^L7ti:Ci;!>. 7 'J -J1<D t: ;^'r «J 
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m . ^ mil mi 

m±mtlimY) 3.1 3.0 ' 

S/N(dB) 21 31 

1X10-3 1X10-7 
* 10 

[0 2 4 7] (2) ;^ fef >>'<;i':r^y Kc7)i#>g^ 

[0 2 4 9] :^(Dm:^^>^'^Ji^rmt LT«i. /p t 

(2 nm) /I r 2 1 Mn 7 9 (5nm)/Co90F 
elO (5)/Ru (0. 9)/Co90FelO 

(5) /Cu (2 nm) /C o 9 0 F e 1 0 (Inm) 
/N i82Fel8 (3)/Pt (2nm) 4-ffiv>7to 

[0 2 5 0] mr^&'ikif^^t 2 s or. sb^ho^ms* 

[0 2 5 11 ^^'-m^ 2mm<r>T)V^y i7±.\ZT)V^ 
i-^1 0 fim^mLfz^(0 
. Ti^-^'V KJl—lp* 0. 3 /i mOC o 6 5 i 1 2 F e 2 

3 (a^iia t %. J^rrai:) 

Tm@S-T a ( 5 n m) /A u ( 6 0 n m) /T a 
( 5 n m) 

±mfigS-T a (5 nm) /A u ( 6 0 n m) /T a 
( 5 n m) 

Jiv-;i/ K@--Jp$ 0. 3 /i mOC o 8 9 Z r 4 T a 4 
C r 3 

«6^S-Ji$ 2 0 nmOT;l-^ 
8J/n*^T;^S-C r (5nm)/Co7 4. 5Crl 
0. 5 P t 1 5 C r (12 nm) 

[0 2 5 2] CO-^:y K4-H3 0<7) J: ^ J^KII^B^--^*: 
iS^*;^ KUiDXi3i:C>*;^v>f ^JQXL. CoCrTa,^. 

mw± K x - ^ s- mm^ l /c « 

[0 2 5 3] rco^. h^^y iJ^ifSiiO. bfji 

iJ^^itiO. 2/imi:L7tc >^ li' >>'^'>'^y«^ SBcOjfjoXtc 

[0 2 5 4] m^^^^y VU<ozi y( )V%mjSL\^<Dy ^ 
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* [0 2 4 6] 

ISI2 mz m7 @8 mio 1119 

3.1 3.1 3.0 3.0 3.1 3.1 

190 185 190 185 185 180 

30 31 31 30 29 29 

Ri^ ra^E ras ^ 



[0 2 5 5] C:<7)XfStr J: t>:$:5R(i*^iS$:&|^«rffi]u^ 

T * tt n ft * i3 J: xfrn^-f h m (omt-fi 

mtc, 18 or. 5 0 0 Oemif4'v 1 

[0 2 5 6] c: (om^^MmK ^hy')-m (om^t^^ 

[0 2 5 7] M^<0^m:bit4. OkOe.MrTIi 
0. 3 8 e mu/c m2t LTto LTt'^*;' KS-fflv^ 

[0 2 5 8] ilflSS^tJ^TlC^-to S^ai*li:3. 8 

niJ^'^< ftv^Tii^, S/N:d«2 0 dBi:fi:<. 
•7-1^- h 4 2 X 1 O-s^^^ir-o/co 
30 [0 2 5 9] ZtiUW^m-^liZ/^jv^/^^^^y ^ Xi^ 

:^mtyv'-mt ^^^mm \zx^ mm ^tixy^^^tznb 

[0 2 6 0] ll^tbtJ-3. 8mV 
40 S^mi?*^'^iS1->E>IBISS^JSig[&- 1 8 0 k F C I 
S/N-2 0dB 

tf -y h ^ - - h — 2 X 1 0-3 

[0 2 6 1 ] ^kK. :^mn<D%mmtLxmi -01 0 

[0 2 6 2] sgJF^^^^^c(i 2 5 0 r. 5 n^iDn-.^m.^ 
f}SLm^<omwt{tm.'^^h^\^Kb o ooeom^s-en 

[0 2 6 31 ;^ trvy^;^^^-/? t (2nm)/Ir 
50 21Mn79(5nm)/Co90Fel0(5)/R 
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u (0. 9)/Co90FelO (5)/'Cu (2n * 
m)/Co90FelO (lnm)/Ni82Fel8 

(3) /? t (2 nm) 
H^.-.jf^ 2 mmOr^Vf-v' ^'itCT^V? *r 1 0 m 

Tv-^l' K@— * 0. 3/imOCo 6 5N i 1 2Fe 

2 3 (ffl^li a t %, &Tm t) 

TUSS — Ta (5 nm) /A u ( 6 0nm) /T a 

( 5 n m) 

±1ISe-Ta (5nm) /A u ( 6 0 n m) /T a 
(5 nm) 

KS—J?* 0. 3 ^m<^C o 8 9 Z r 4 T a 4 

C r 3 

2 0 n m<r>r )V S. 
m^^^7:^S — CT (5nm)/Co7 4. 5Crl 
0. 5Ptl5 (12nin) 

[0 2 6 4] iWvy K*ia3 0OJ:-?4:fa^S*— # 
S'^y K{CJ)aXisJ:y^;^9'l' ^^*nXL. CoCrTa* 

[0 2 6 51 i<Oi^, *§5i*h7-;'^'imiO. 5 a' 
m, y :^l±0. 0 8 /i m. Bc*3i<^^ h 9 

KlDtt i f - V ^^Xg Sr ffl v> „ 
[0 2 6 61 KSBOn-f ;va5^^fiS;B$0 7* 

h Uv>^ h?S-fkXgl±2 5 Ot:, 2B#r^i:L/>:o i<^X 30 
etc J: »);4i:5!SJi*^l9;^:^lS)*lS]<'»"^''^«^»tnif*f 

m & mil mi . 

n^ihtJimV) 3.8 3.9 

mm^mwirnkfci) 175 i85 

S/N(dB) 20 33 

2X10-3 1X10-7 

mtE. 

[0 2 7 81 2^^§^5riSfflLT^f1f$n/.:S3E^T' 
[0 2 7 9] ?g^r'-<;^i'^««i^-^±l-3a<0?S^ 

[0 2 8 01 41-SBi:li3 2 tTv K0v<;?.9 -f >f ^gJ*^ 
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0 0Oe^#4'> l^m(DM^^Mmi^^fZo 

[0 2 6 71 ;i(DmB.?»-Mm\zx^y') -m<omt^M 

[0 2 6 81 iS^^OiSSS^)«i4. OkOe,MrTJ± 
0. 3 8 e mu/c m2i: LTiTo 

[0 2 6 91 ^i^Ltz^y K*fflv»t:, s^m:^j, s/ 

[0 2 7 01 iB!l^i@**mTt::^-ro 

[0 2 7 11 K^'^LJt'^-^ K'SrffiV^-C, S^m:tl. S/ 

[0 2 7 21 iBHS^^^S-JaTlca^-To Mj^oSfe*^^ (0 
[0 2 7 31 -e<^^*, S^ai*lifi£*«^<^:^-&fc2|c 

[0 2 7 41 L-i-L. :$i^m(om'^it^^-rfi<om-^i>m. 

[0 2 7 51 itt»±, lll;*^P>iai OtC^LT'ci^^cffi^ 

[0 2 7 61 ^FStC> ^-J K«iit?OR-H;i'-ySrM 
[0 2 7 71 



112 


HIS 


m 7 


1^8 


lEIlO 


119 


3.7 


3.8 


3.7 


3.8 


3.9 


3.9 


190 


180 


195 


190 


185 


185 


34 


33 


33 


34 


30 


31 















[0281] <OitS(i 4 6 mm-C*) »9 > ^ 

mtW^\ ^mmii-h 4 0 mm 4 T-^r^ffl-T &o Si^ii 
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10 2 8 21 :^mmi±. Vkfa.-^'-<7)J1.a5|S1S 
[0 2 8 3] 

Oy>f X*«i^&<, S/NXC'^kr^' 10 
Kf5S5t V X -f A ^ * C t ji*T- i ;t o 

[1131 I13»i. *§&B^ir#.&^^«tiT;5ci:^'^5' K<D^ ■ 
3 <7):B:#{nlOlf ^^l^^g-r* BfM|gIT-*.5.o 

11141 114 11, :^^miz'9k^m^is.ixnm^y y'<om 20 
-60 

in 61 ii6»i. ^^miz^i>m^mim^^-y k<d^ 

11171 1I7J1, :$:^BJt:«-&m^J£fct?i]*'Ny KWJII 
[1181 118J1, :*:^?g(;'«-£JS^i£tn[i3c&*^-> KO^ 30 

[1191 ii9i4> ^^miZ'^i>m^i&m±m^y y<om 
[HI 01 lai 0J4, ^^miZ'^im^i&m.nm^y v 
imi 1] mi Hi. ^.^(Dm^mmiim^y yom^ 

OtRI 3^^- ®f ® EI t? * * o 

101 21 HI 2 14, m^mmim^y Ktwj^tt*, m 

[HI 31 01 3li, 01 2 <om^lzm\'^tz^^ff^J&^ 

[0141 01 414, ^^mizw^^m^mmm^y k 

1 <^A#CT<o^^=£-Si?g-f--5¥®0T-*-&o 

[01 5] 01 514, ^^miz^.?>m^i&tn.n»^y k 
[01 6] 01 614, ^fkmiz^i>m^is.tn.nm^y k 
[01 71 01 714, :^^miz'^.i>m^ts.m±M^y k 
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[01 81 01 8(4, :$immiz^^m^i§imm^y 

[0191 01 9 t4, :^?tmiZ^&1&^t&m.m^^y K 

<o |g 7 (7) ^-ft:^] o«^s; ^ * T® 0 r- -5 o 
[02 0] 02 0(4, :^^miz%:h^^m.mm^y K 

6 OA«:t?ljOl«^frSiggi--&^®0T'**o 

[02 11 02 1(4, :^?imzmi>f$i(o^Hf-m<omf(. 

[02 21 02 2(4, :^^miZ^^^2(DMci^m<Dm^ 
Sta:^*-^-> KOft«^II«r*-t¥®0-r-*)-So 

[02 31 02 3(4, :f:^miz^^m3(r)Mci^m<OJ&^ 
mA^jj^^y KcO'f^^^)il^*-tT®0-C*>*o 

[02 4 1 02 4(4, :^^mi>Z'^i>m4<OMi$-M<0mf{. 
m.in.^M^y KOft^#JilH«-^i-¥®0T**o 

[02 51 02 5(4, ^^mizgk^m5RU'fH6<DAi^ 
M<om^mifi^m^y K<^f't^¥Jil«r^1-T®0-C* 

[02 61 02 6(4, *^gg(r«*»7<OA{^CTC»SS^ 

[02 71 02 7(4, :*:^?g{C#S^^Si;t5c!)*^-;' K 
OftJa¥J«I4:^-r2F®0-e* -&0 

[02 81 02 8(4, *^ggH'»*«^StS;3s&*'^5' K 
<Of^fi£¥JiIS S: ^-r ¥® 0T o 

[02 91 02 9(4, :*:f£?g»;#afflB^®tJ£Sll*'^u' K 

izis^n ^m.^^m±mm'f-Ui-^ttm:f;'pnzwmLfzm 

[03 01 03 0(4, :^^miiZmi>i&^iS:t}LMm^y K 

[03 11 03 1(4, :$:|§§g<^JS^J£tfl;5s&ll»^«rfflv» 

[^•^(7)Si??l 

1- Tv-;WK)i 

2 - TmMS 

3- S5e-t-6« 

4- @^^ 

5- imtt^, ^-N-'J re 

6- 7 v -m 

9-±mee 

I 0— Ji->-;u 
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